Two new flavone glycosides, scutellarin 3,8-di-C-β-D-4 C 1 -glucopyranoside (1) and luteolin 7-O-β-D-4 C 1 -glucopyranoside-6′′ sulfate (2) together with sixteen known metabolites viz diosmin (3) (11), cosmosiin (12), cinaroside (13), homoplontagenin (14), apigenin (15), luteolin (16), caffeic (17) and chlorogenic acids (18) were isolated from the aerial parts of Salvia. fruticosa Mill. Compounds 3, 6, 7, 10 and 11 were isolated for the first time from this genus, while 4, 5 and 14 isolated for the first time from S. fruticosa. Their chemical structures have been established on the basis of chemical and spectroscopic evidence. It was found that both 80% methanol and chloroform extracts of S. fruticosa are non-toxic to mice (LD 50 up to 4 g. Kg -1 b. wt.). Their administration at 100 and 200 mg Kg -1 b. wt. improved liver functions, reduced the hepatotoxicity and the 80% methanol extract showed significant hypoglycemic effect and antispasmodic activity, as well.
Salvia fruticosa Mill. (Syn. S. triloba L.F.) (Lamiaceae), commonly known as Greek sage, is a perennial herb indigenous to Mediterranean countries [1] . It was used in folk medicine in treatment of cough, common cold, influenza, rheumatic fever and as an antispasmodic drug. The genus Salvia is known to be rich in flavonoids and phenolic acids [2] . Its main constituents are flavone aglycones and glycosides based on apigenin, luteolin, and their 6hydroxyl and methyl ether derivatives [3, 4] . Also ferulic acid [5] , caffeic acid with some of its oligomers e.g. rosmarinic acid, salvianolic acid A, B or C was reported in this genus [6, 7] . Some of the flavone glycosides, aglycones and phenolic acids were isolated from S. fruticosa [8, 9] . It is known that the liver is the main target affected by a Schistosoma mansoni infection, which results in severe histopathological and functional disorder to the liver of the host [10, 11] . Since the flavonoids and related polyphenols were reported as strong antioxidants and liver hepatoprotectors, this study reexamined the phenolic composition of the 80% methanol extract of S. fruticosa and reports some of its biological activities and also of the chloroform extract.
The aqueous methanol extract of the aerial parts of S. fruticosa Mill was fractionated on a polyamide column to afford two new flavone glycosides (1 & 2), twelve known flavone glycosides (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) , [12] [13] [14] [15] and chlorogenic acid (18) [16] . Two flavone aglycones (15 and 16) [12] and caffeic acid (17) [16] also were isolated and identified from the chloroform extract. Infection of mice with S. mansoni increases the serum level of ALT and GGT and the level of MDA (6 fold) and GSH (2 fold) in liver homogenate. At 100 and 200 mg kg -1 b.wt both tested extracts significantly reversed the elevation of ALT and GGT in comparison to praziquantel and GSH level in comparison to silymarin (Sigma USA) ( Table 1 ). The level of MDA was significantly reduced only by an aqueous methanol extract at 200 mg kg -1 b.wt. The aqueous methanol extract (50 mg kg -1 b.wt.) reduced significantly the elevated glucose level of alloxan-diabetic rats in comparison to glibenclamide (Aventis Pharma, Cairo, Egypt) (Table1).
The inhibition of the intestinal motility was gradually increased in a dose range of 1-4 up to complete inhibition at a dose of 5 mg/50 mL from aqueous methanol extract. Acetylcholine (2 mL of 1:3000) and nicotine (0.2 mL of 0.1 %) stimulate motility after treatment with the aqueous methanol extract.
Infection with S. mansoni significantly elevated the levels of ALT, GGT, MDA and GSH, which can be considered markers for oxidative damage to the liver [17] . The administration of both examined extracts caused a pronounced improvement of liver functions and a significant reduction of hepatotoxicity in a dose-dependant manner in comparison to praziquantel and silymarin as antischistosomal and antioxidant reference drugs, respectively (Table 1 ). In addition, a significant hypoglycemic effect (strong reduction of the serum glucose level) on treatment of alloxan-diabetic rats only with the aqueous methanol extract could be explained by its flavonoids content. It was revealed that the methanol extract induced its antispasmodic effect through the direct action on the intestinal motility, since a small dose of nicotine and acetylcholine produce its stimulant effect after inhibition effect of the extract. In conclusion, the present study revealed that the 80 % aqueous methanol and chloroform extracts of S. fruticosa exert a significant dose-dependent inhibitory effect on lipid peroxidation and also improve liver function. These activities, together with the significant hypoglycemic and antispasmodic activities of the aqueous methanol extract could be attributed to the flavonoid content (Table1).
On the basis of its chromatographic properties and UV spectral data, 1 was expected to be C-glycosyl apigenin-like structure [12] . On attempted acid hydrolysis, it remained unchanged, supporting the suggested C-glycoside structure.
Its negative HRESI-MS showed a molecular ion peak at m/z 609.14589 [M-H] -, corresponding to a MF of C 27 H 30 O 16 , which was in complete accordance with a hydroxyapigenin di-C-hexoside. The 1 H NMR spectrum of 1 exhibited an A 2 X 2 spin system of two doublets, each integrating for two ortho protons at 7.92 and 6.86, and assigned to H-2`/6` and H-3`/5`, of a 1`,4`-disubstituted B-ring. The absence of the characteristic three 1H resonances of H-3 (s), H-8 and H-6, the latter as meta doublets, led to a tentative identification of 1 as a 3,6,8-trisubstituted apigenin. The presence of two C-β-glycoside moieties in the structure of 1 was concluded based on the two anomeric proton doublets at δ 4.82 and 4.64 with characteristically large J-values (9.7 and 9.0 Hz). In the 13C NMR, the characteristic downfield shifts of both C-3 and C-8 to δ 112.00 and 103.00 (Δ ~ +10 ppm) and the slight upfield location of C-2, C-4, C-7 and C-9 to δ 161.77, 180.32, 159.51 and 155.47, respectively, was diagnostic for 3,8-di-Cglycosidation [15] . Also, the presence of a hydroxyl group on C-6 was deduced from the characteristic downfield location of C-6 at 132.27 (Δ ~ +32 ppm) and upfield of C-5 at 151.21 (Δ ~ -8 ppm), [13, 15] . In addition, twelve C-resonances of two β-C-4 C 1glucopyranoside moieties were assigned in the range of 82-60 ppm through a comparison study with the previously reported 13 C NMR data of C-glucosides [13, 15] and the J-values of the anomeric proton Compound 2 was expected to be a luteolin O-glycoside on the basis of its chromatographic properties (Rf-values, dark purple fluorescence under UV-light and its change to orange with Naturstoff spray reagent), [12] . The absence of a bathochromic shift in band II of its UV methanol spectrum upon addition of NaOAc reagent indicated a substituted 7-OH group. Acid hydrolysis gave glucose in the aqueous phase, while luteolin was detected in the organic phase as an aglycone (Comparative Paper Chromatography CoPC with authentic samples). Positive HRESI-MS spectrum of 2 exhibited a molecular ion peak at m/z 551.11066, corresponding to a MF of C 21 H 20 O 14 NaS. Its 1 H NMR spectrum showed an ABX spin coupling system at δ 7.44 and 7.39 assigned to H-2`, H-6` with an ortho doublet at 6.92 for H-5`, characteristic of a 3`,4`-dihydroxy B-ring. Also, a singlet at 6.69 assigned to H-3 confirmed the identity of the aglycone as luteolin. The 7-O-glycosidation was detected from the downfield shift of both H-6 and H-8 (Δ ~ + 0.2 ppm) relative to the reported data for an unsubstituted A-ring. The β-anomeric proton at 5.1 (J = 7.2 Hz) indicated a β-4 C 1 -pyranose structure for the sugar moiety [18] . Additionally, the 13 C NMR spectrum revealed the presence of 15 carbon resonances, characteristic of a luteolin moiety [13] . Upfield shift of C-7 (~ 163.00 ppm) and downfield shift of C-6 and C-8 (~ 100 and ~ 95), indicated glycosidation at 7-OH [15] . The sugar moiety was identified as β-4 C 1 -glucopyranoside on the basis of its six carbon resonances in the aliphatic region and Jvalue of H-1" [18] . The location of a sulfate group on C-6`` was indicated by a downfield shift of its signal at 70.45 (Δ ~ + 8 ppm). Finally, all assigned 1H and 13 C resonances were confirmed by the cross peaks detected in the 1 H, 1 H-COSY, HMQC and HMBC spectra. The connection of the glucoside moiety onto the aglycone was deduced by inspection of a three bond correlation between H-1" at 5.1 (d, J = 7.2 Hz) and C-7 signal at 163.61 (Figure 1 ). Therefore, compound 2 was established as luteolin 7-O-β-D-4 C 1 -glucopyranoside 6"-sulfate.
Experimental
General: NMR spectra were recorded at 300, 400 ( 1 H) and 75, 100 ( 13 C) MHz, on Varian Mercury 300 and Bruker APX-400. The δ-values are reported as ppm relative to TMS in DMSO-d 6 . CI-and ESI-MS analyses were recorded on a SSQ 7000 and double focusing sector field MAT 90 mass spectrometers (Finnigan, Bremen, Germany). UV/Vis analyses for pure samples were recorded on a Shimadzu UV 240 spectrophotometer [12] . 
Extraction and isolation:
The air-dried powder of aerial parts of S. fruticosa (1.5 Kg) was successively extracted with CHC1 3 and then 80% MeOH. The aqueous solution of the 2 nd extract was then desalted through precipitation with excess EtOH followed by drying of the filtrate in vacuo to give 150 g of brownish residue. It was suspended in water and chromatographed on a polyamide S (Fluka, Hannover, Germany) column (Φ 8 X 120 cm, 300 g) and eluted with (20 mg) . Compounds 15 (7 mg), 16 (5 mg) and 17 (8 mg) were isolated from the chloroform extract by Prep-PC on Whatman paper sheets 3 MM using S 1 , followed by purification of each on a Sephadex column with MeOH as an eluent. Sephadex LH-20 (Pharmacia, Uppsala, Sweden) and microcrystalline cellulose (E. Merck, Darmstadt, Germany) were used for CC separation, and the fractionation followed by long UV-light and 2D-PC with solvent systems S 1 :
n-BuOH-AcOH-H 2 O (4:1:5, organic layer) for the first direction and S 2 : 15% aqueous AcOH for the second one. 
